We present the analysis of O-C diagrams for six detached eclipsing binary systems with 3rd and/or 4th body solutions. These solutions were obtained by the fitting of O-C diagrams using genetic algorithms and Monte-Carlo simulation. O-C diagrams were formed using times of minima collected from publications and our observations. Key words: stars: planetary systems, brown dwarfs, binaries: eclipsing introduction Eclipsing binaries are systems with orbital inclination about 90 • , so the both components during the orbital movement undergo mutual periodic eclipses. The orbital period can be determined with high precision, which allows us to study its long-term changes. These changes are caused by one or by combination of several of reasons: (1) -the presence of additional, not visible bodies in the system (stars or planets), (2) -mass transfer between components, (3) spin-orbital interactions in the system, (4) -magnetic braking, (5) -angular momentum loss via stellar winds (see e. g. [30] ).
studied binary systems overview UU And is EA-type eclipsing binary. It contains the F5-type primary and a cool sub-giant secondary component with spectral type K5IV [1] . After its discovery, UU And was frequently observed visually and photographically by various authors. They determined many quite precise visual and photographic times of minima estimations, which enabled the study of the period changes of this star system in details (e. g., [28, 43] ). An O-C diagram of UU And in the time interval 1973-1986 was published in [27] , who pointed out two distinct period jumps, the first was roughly in 1976 and the second in 1983. The study of period variations of the system was made in [35] , a period decrease of the order of dP/dt = 4.76 · 10 −7 d/yr was reported in [26] .
AD And is an interesting system with two nearly identical components with spectral types of A0V [10] . The light variability of AD And was discovered in 1927 [8] . It was found that the photographic magnitude changes in the range from 10.8 m to 11.7 m with almost the same primary and secondary minima. The first photoelectric lightcurve in yellow light was obtained in [36] , where five minima times were also determined. The lightcurve obtained in [36] was reanalysed in [5] with Wood's lightcurve synthesis computer model [44] . They found that the photometric elements of the AD And components are practically identical with equal sizes, masses, temperatures, and luminosities, with an orbital inclination i = 81.9 ± 0.4. The period variations of AD And had been investigated in [4, 36, 42] . Based on all visual or photographic times of minima derived before 1973 and only five photoelectric light minima obtained in [4, 36] the period of the triple system 16.8 yr with an amplitude of A 3 = 0.0275 days, and a mass function of f (m) = 0.382M ⊙ were determined [24] . Basing on all visual or photographic times of minima derived before 1973 and only five photoelectric light minima obtained in [4, 36] , authors of [24] determined the period of the triple system 16.8 yr with an amplitude of A 3 = 0.0275 days, and a mass function of f (m) = 0.382M ⊙ . Samolyk [?] , however, carried out a new period study, based on the most modern times of minima, and found no period change. On the other hand, the authors of [24] conducted further O-C analysis and reported LITE variation with a 14.38 yr period [23] .
BD And, according to the catalogue of parameters for eclipsing binaries [1] , is a β Lyr type eclipsing binary, which has a spectral type of F8, with a period of 0.462902 day. The binary system BD And was mainly observed to derive times of minima in [12, 13, 14, 15, 17] . BD And was included to the catalogue of near-contact binary systems [39] , while authors of [6, 29] both listed the system in their tables of Algol systems. BD And has a blue magnitude B = 11. m 6 as reported in the SIMBAD database and an interesting lightcurve variation. BD And is a system with an interesting lightcurve variation, its blue magnitude from SIMBAD database is B = 11. m 6. Its properties are relatively poorly known compared to those of other short-period binaries. There is no spectroscopic study for BD And in the literature [40] . The photometric lightcurves of BD And in the BVR-bands were observed in 2008 and 2009 [40] . Using these observations authors determined the photometric solution of BD And. The orbital period changes were also analysed with all photometric light times of minima. Authors also analysed period changes using times of minima for all photometric lightcurves.
TW Cas was discovered in 1907 [34] and classified as an Algol-type eclipsing binary. Zinner in [49] confirmed the variability type and determined the linear light elements, in particular, the period P = 1.4283 d from photographic observations. McDiarmid [32] derived a period that was twice as long from his own visual observations. His light elements were subsequently used by many observers, until Struve [41] found that McDiarmid's period [32] did not agree with spectroscopic observations that were consistent with the period estimated by Zinner [49] , that has been repeatedly confirmed and refined since then. The spectral type of TW Cas in the HD catalog is B9. Authors of [48] confirmed the B9 classification for the brighter component, and determined the spectral type of the fainter component to be A0. Struve [41] plotted a radial-velocity curve for the TW Cas primary and derived the mass function. He also confirmed the spectral type B9 for the primary, but was not able to confirm the A0 spectral type for the secondary. The most recent photoelectric observations of TW Cas were obtained in [33] . Authors plotted the binary's lightcurve, and determined the orbital parameters and absolute characteristics of the components of a model, according to which the secondary fills its Roche lobe. However, they remark that the secondary's radius may be slightly smaller than the corresponding Roche lobe. From the primary's spectral type and the lightcurve solution obtained earlier, they estimated the component masses to be M 1 = 2.65M and M 2 = 1.15M . Later, in [2] orbital parameters of TW Cas were redetermined using the photoelectric observations of McCook [31] . The masses they found virtually exactly coincide with those determined in [33] : M 1 = 2.66M and M 2 = 1.15M . The first studies of the behaviour of the eclipsing binary TW Cas period were based on sparse photographic observations, which were not sufficiently accurate to enable any firm conclusions [3]. Kreiner [20] used all the available times of minima for TW Cas, but could draw no definite conclusions concerning the period variations. Note, that the wrong binary period from [32] was used in both these papers. In [33] the period variations of TW Cas were studied using the correct period; they assumed that the period was slowly decreasing. It was confirmed in [25] . However, the recent photoelectric times of minima of TW Cas demonstrate that the bulging part of the O-C diagram is the part of a sinusoid, rather than part of a parabola. Thus, we are probably observing cyclic variations of the period due to the presence of a third body in the system, rather than a secular period decrease [16] .
IV Cas has been known as a semidetached Algoltype eclipsing binary in the GCVS catalogue [38] . The oEA-type pulsating features of IV Cas were discovered in photometric survey of [19] . In work [45] authors examined the orbital period change of IV Cas and found a sinusoidal variation in the O-C diagram. They interpreted the variation as a light-travel time effect by the third component with minimum mass of 0.96M ⊙ . Although a few tens of eclipsing minimum epochs were reported by many observers, a detailed lightcurve analysis of IV Cas has not been presented yet. The probable reason is that its orbital period is close to 1.0 day, requiring a very long observation time at a single site in order to cover full orbital phases. Eclipsing lightcurve analysis of IV Cas and the pulsation characteristics of the primary component in detail, based on dualsite photometric observations and high-resolution spectroscopic data were presented in [18] .
CL Aur was discovered to be a variable star by authors of [11] based on photographic plate estimates. In work [21] authors presented the first (partial) photographic lightcurve of the star and the original light elements. The value of the period positions for this object toward the short period limit for Algols. The spectral type of the primary star was classified to be A0 in [7] . Since then, times of minimum light have been published assiduously by numerous researchers but, to our knowledge, a complete lightcurve and the fundamental parameters for the binary system have not been made so far. Changes of the orbital period have been considered in [9, 46] . In [9] this system was selected as a possible candidate for the study of apsidal motion. However, the later authors ruled out this possibility from CCD timings for primary and secondary eclipses. They suggested the cause of period variation to be a light-travel-time (LTT) effect due to the presence of a third body in the binary system. Most recently, in [47] it was reported that a longterm period increase is superimposed on an LTT orbit with a period of P 3 = 21.7 yr, a semi-amplitude of K = 0.014 day, and an eccentricity of e = 0.32. In the SIMBAD database, the system is described as an eclipsing binary of β Lyr type. At present, CL Aur is known only as a neglected eclipsing system composed of an A-type primary and a cooler compan-ion. In order to derive photometric solutions and to examine whether the [47] suggestion is appropriate for the orbital period change, lightcurves with multiband photometry were obtained in [22] .
results
Our results are presented in O-C diagrams (see Fig. 1-2 ) of selected binary systems and tables with determined orbital parameters (see Tables 2-4) .
To form the whole O-C diagram, understand the properties of the period change and determine parameters of further bodies, for all eclipsed binary systems, all minima timings were compiled from the literature, mainly all data were available at B.R.N.O. database of times of minima and maxima web-page 1 . Super WASP project lightcurves were processed with method described in [50] , obtained times of minima are presented in Table 1 . Own observations can be found in [51] . Some times of light minima with large residual values were excluded, most of such minima were visual or photographic. Method that we use to determine parameters of further bodies will be described in a separate paper. 
